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This report covers study diracted toward development of
economical methods for reducing the dusting of colored pigments,
particularly “Hy-Cap" iron blues and chrome greens, conducted
under Project a»:x-c-alzé and application of these principles to

the development and standardization of Be278«D.

~ Btudy of the principles involved in controlling the dusting
of these pigments has been completed, An improvement in dusting
behavior is effected by micro-pulverizing the lump pigment coarsely,
at the same time trsating the coarsely ground gowﬁer with a highe
boiling petroleum-solvent, and subsequently pelletizing the treated
pigment by mixing it in a standard color blending mixer such as is
normally used in the regular bag packing operation,

Development study has included preparation of sizable
quantities of the desired reduced dusting super-texture iron blue, amd
chrome greens at four standard shades of the G-550-D line.

Laboratory tdsting methods have bean developed for the
evaluation of dusting tendencies and roller mill grinding properties
(freedom from separation and tailings). The results obtained with
these testing procedures have been corroborated by practical svalua«
tion of a few of the semieworks products,.

Experimental evidence indicates that the incorporation of
the anti-dusting oily agent is an essential step in the propossd
procedure. The preferred procedure has been cleared by the Legal
Department as free from domination by the Cabot "spheronizing®" patents,

To date the experimental process has been applied only to
iron dlue. A produet suitable only for ! mill use, comprising .

treated Be216-D type pigment and coded B=278«D, is ‘re‘%n_larly |
manufactured and sold to Intag. The attached é-278-bza):&aktng;
and processing instructions and notes describe the process cog@istely.

The softer texture product required for satisfactory roller
mill grinding has not been manufactured. Release of any such product
for roller mill application must he governed by sdequate layr ale.
pretesting to provide assurance of satisfactory roller mil]l performance.

PATENT SITUATION:

_ The preferred procsdure effecting the.imgrovament in dusting
behavior hss been cleared by the Legal Dspartment as free from =
domination by the Cabot “Spheronizing® patents. It appears that we
are free to operate our process.

DEN-45-8 and 51-3. _ _
Major Bxperimentsl Project No.214
Notebook 1075. ,

Fad "
-
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Codes B-278-D  X# (A) .Apgroveﬂ bys -
Goals 42924 JOH: 12-5-49
Diazo Vats HAt  12-12-49
Coupling Vats CW0: 12-15-49

Cost Group = 5 8trike Vat: 181, 289, 2§2 JB8: 3-2-50

(3135)

VAT __ NAMB: MILORI BLUR

380 1. Pump into scale tank 380
1 Allk. CRxs _

. T

Alk. $CRsS _____ T M
A. Btart wateér into scale tank 380.
B. Turn on agitator and steam. N
C. Woigh and dump in , ‘ ’ 4
D. Adjust to 77" (3053G.) at 104-106°F. :
E. 5tir 20 minutes or longer to dissolve.

|

iisc, 2, Weigh and hold at vat 383 for step 5 1700 1700
333 3, Run 15-20" (+245G.) water into vat 383
3 4, Turn on agitator and steam,

5. Dump in H-340 weighed 1ln step 2.

6. Adjust to 40" (4906.) at 70-750F,

7+ 8tir 20 minntes or longer to dissolve,.

8.V. 8. Remove steam vent seal in strike vat.
4 9. Get inside strike vat and hose top, wall,

agltator ete, thoroughly cleans

10. Rum 20=25" (+£2625G.) water into strike vat
with agitation.

1l. Blow steam lines.

12, Run wash water to sewer with agitation,

13, Bet agiyator at 16 RPM.

_385"14. Weigh and dump into vat 389. 226 12 22
5  15. Adjust to 24" (406.). VR B
16, Heat to 120-140°F to dissolve. _

3877 17, Run into scale tenk 387 Trom vat 343

18, Adjust to 24% (40G).
19, 8tir to uniform solution.

385 20. Weigh and pour into vat 388 | 243 399
-7  21. Start agltator, | Co LR
22, Adjust to 30" (86G.) by adding water slowly.

23. 8tir 3«5 minutes to emulsify. , . g -
24, Weigh and pour in 2-3 minutes 65 122 @ 65
264 Check and Records Solution_______ ,s¢ust be dark

and clear. :

§.V. 27. When strike vat runs empty hose top, wall,
agitator, etc., from outside of vat and run to sewer,
28, Run 5-15% (+1050G.) water into strike vat.
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VAT PAGE; 2 CODE; B—278~D(A) Lbss 429& LBS,  CODE

. N

ACCT.

BB,

29,

30,

31,
32,

380 33.

BV, 34,
10

: 35,

36,

Pump into strike vat from Vat 382
pH__ . 4?0 _ ﬁ ' - 24
pH_ __Pe S — 24
¥hen step 7 stirring completed, run vat
into strike vat through .screen.
Install chart in temperature controller.
Adjust to 39" (4095G.) at 74-760F,

Adjust scale tank 380 to 77¢ (30530.) at
104-106°F
Strike vat 380 at 104-1069F into atrike vat
~ at 74-76932 on the surface in 40-45 min,
Run in from scale gfnk in 5-10 ninutes.

If 8-594 alkelinity in ster ”i exceeds O.35%
ca1cu1ate and run into strike vat from scale

, (5A1k-0.35) x(use lbs N-594) & 100 =

32

39.
40.

41,

o Stir 30 minutes at 189-1710F.

acct, 1bs, H=27 _ 27
8tir 9 minutes.
Foos and §“°°"§' SorpeTae i Jtust b

est a ecords Copperas ust be +.
Heat at once to 169-1710F in 57-63 nntes. :
Records; Time started

Check and Record accuracy of controllers
Low: Thermometer ____ . _OF Controller
High: Thermonmeter OF Controller

Op,
oF,

Record: Time started -
Run vat 389 into strike va® in 2-4 minutes. '
8tir 15 minutes.
Run vat 387 into strike vat in 2«4 minutes.
Stir 15 minutes.
Run vat 388 into strike vat,
8tir 2 hours. Records Time Started
Records pH____._ . Normal l.5«2.2. it nbOVs pH 2.5
" Adjust downward only to 2.0e2.5 with N-27,
Do rot make upward adjustment., Records pH,
Shut off agitator,.
Air cool for 8 hours or less to 140~145°?.
gecorgz g%:e sgarzgg s
ecords e stop .
Record: 5?
3 hours after start of air cooling, turn on
agitator for 3-5 minutes.
6 hours after start of air cooling, turn on
agltator for 3«5 minutes,
Before recording final temperature in step 51,
8tir 3-5 minutes.
Check and records_______ ", Normal 77"(80850.).
If necessary, flood to 130-1450
. Records, .
_ Records oo ",
Press with agitation.
GRIND WITH
h " (440 Cu.Ft,)

| " -

. OO0

TIME START
TDIE STA

. g
R
LAy

3894

2349

. 172

440
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Codes B-278-D 4292# or * Grind
or_* Lmnp)

Process: (A) Datez‘%%o'12-12-49

PREBSING AREA INSTRUCTIORS
Vat ‘ S
" Date
Time
g:leas§d h 3 37,38 39)f h
ess No. ’ or eac
No.of Cakesé e 23’ '20 60)1/3 of batch |
Press with Agitation
¥Wash to 20 hours or 1800 ohms.
Make first test after 15 hrs.
Load on 7 cars for each 1/3 of batch.
8pecial Instructions Non~Blseding.,
Wash with 100-140°F water,
Leave top 4 pans empty on each car.
Samples
" Deliver to

DRYIﬁG AREA IﬁSTRUCTIOﬂS

PRESSING AREA NOTES |

' DRYING AREA NOTES

H, V. Hurricane

- 10 ~+ 9

Hours 10 +9 ‘
Tempe200 140 e~=~ 200 140

. Lump container See Chart.
8pecial instructions Non-Bleeding

S8amples
Deliver to

GBIEDIXG ABEA INB&RUCTIGEB :

GRINDING AREA NOj

Grinder No. 3 L.8.P. 578“ screen
Special Instructions Non-Bleeding,
" Follow special directions on back
of card .
Semples: 2 envelopes & 1 Qt.Jar 1/2 tull.

Deliver to; Control Laboratory
Mix before sampling 60 Min,

Ro. 1 Conical Blender.

Packaging: BSee chart.,

2nd,.8plit entirely consumed, r '
scheduling table, p‘}
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1

14.
15.

16,
{17,

A,
| Be

| 1st.Lot# rums, + ]
| 2nd. Lotﬂn~____::::§rums: Divide

3rd.Lot#

|"See Job Breakdown for natam’.

Check mill and §b6210£ump speed (180 BRPN).
Adjust spray to 40-50# o0il pressure.

F411 N-621 supply tank.

Crush lump and load in ho: per.

+ When starting grinditALw&

A, Turn on 8 lbs, W

B, Start Grinding

Cy Open N-621 Valve,

D. Btart N-621 Pump,

Record gccurate time Btarting lst Drun.

Inmediately check spray from guns

When stopping grind, ALWAYS:

A. 8top K-621 Pump.

B. Close H-621 Valve.

C. 8top M111,

D, Turn Niirogen valve 1LBFT,

Frequently inspect color for unifornm appaarance.

Frequently inspect spray from gun.

Record acourate time first drum is filledﬁ__n*ﬂm

Continue grinding into second drwam,

gicggd ggt welght of tirsg dgum . ,
vide 1lbs. minutes = ___

If less than 8 or more than 10 mine

multiply by 19.2 and correct N-621

pump speed.

Continue grinding batch,per instructions g,?,

Open and clean mill whenever sludge aypear;
in product.
Weigh total batch, Records__ . # Grind,

SUbtract*...uu.naﬁ gg: u 621
. = » -

rogen

Divide middle batch of 3 bateh family(l strike),
to obtain 2 equal mixex from the 3 batches,
Record follow on CARD FOR 15&.8&108 ﬁﬁﬂz: ‘

—D TSy +
Total Drums b 2=

C. Tumble each mix 60 minutes, Insynct dusting.
Continue tumbling Af necessary until satise

_ factory..
D, Submit samples to Lsb,.
B. Hold in blender for disposition.
F. When 0K, pack in 50 1b. bags,
Handle carefnlly to avoid breaking granules.

DUP050068570




Hewark, New Jersey
December 15, 1949

B-278~D(a)
STANDARD FORMULA NOTES

B-£78~D 13 a green toned lillorl Blue in dustless, froe«
flowing granular form. Luwp pigmeat 1s menvfactured by $he B-271~D
"BY process, then coarsely pulverized and simultanesously treated,
in the pulverizer, with 43 of high-bolling hydrocarbon oil {Mentor 28),
a?d finf11y~60nvep%ed $0 the geranular Porm by tumbling in a conical
mix-tanlk, ’ »

Practical svaluations ccaducted during the Chemical Divigion
process development study (Project 214) demonstrated that, while
B~278-D as menufactured by the "A® procuvss can be suployed in ball~
mill dispersion applications with sonsiderabls advantage because of
its freedom from the objectionable dusting which charactsrizss the
use of conventiongl powdered plgmeats, its uss in roller-mill dis-
perslon operations cennot be generally recommsudsd becauss of adverse
tendencies bvoward particle-classiilication and pigment separation om
the rollsr-mill, resulting fvrom ivcomplets watting of vhe plgment with
vehicle in the pregrind mizing prccess. Although ths labter diffi~
culties are greatly minimized by vsse of the experimental (B) B-278~D
process {inert abtwmosphere stwrike), the "B" haz not been standardized
to dste beosuge of cost consldsrations.

Ay the insistence of the Inbag Dlvision of Inbterchemical
Corperation, which coopersbed in practical baellw-milil evelunation
phases of the development study, E~278-~D(A) hae rescently been
stancardized and released. BSale ¢f the pipment is temporarily re-
stricted to Intags ’

The making progess is icdanblcal with B=271«D WRE,

A1l sbepwise making ilnstruetlons must bes followsd ex~
plieitly. Particularly oritical zwrs the weighis of ¥-594 (Step 1)
and N=340 {Step 2), and the time sad tewperalturc specifications in
Steps 40 and 42, - ' .

Ths process rei3ponds binctorially to noymal iron blue
control varighles., It should not bHe necessary to Use any variabls
other than weight of H-340, with suggested 1linmits of 1800 and 1875 1lbs.

Ta the unexpscitsd svent that the procsss should Ygo' out
of coabpol it would bs deslrabls to instituis lump pubouts (967
lump, 47 N~621, versus "as 1s¥ stendard) sz a cowvsening test for
Giveysion of wmsatisfactory batches to otheyr chomnels, such as
B-216~D, prior to zrinding.
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- o
* ALTERVATE PRODUCTION:

When desired, lump colc: for conversion to B~278«D
uay be selected from existing stock of B-271~D on the basis of
riubout of & representgtive sampls of the B-271~D, in which 4%
of ths standard rubout weight of “he lump sample is replaced
with N=621, ’ _

PRESSING AND WASHING

In conformance with curient operating practice the
perent bateh ls pressed. in thres 'ash presscs under separsts lot
nuwbers. Malntenance of standard bexture reguires uniform snd
thorough washing.

DRYIING

Agsured waintenance of ine qualidy, particularly textuve,
demands thal ne portion of the luw:p pipment be oyverdrisd, This
roquires taavie N '

ls Dryor paas must be unifoemiy loaded,

2+ Deforumed pans, hich prevent alr cip-
culation, must 0% be uasd,

5. The specifisd h gh-temparature drying
period mush nevor be exsssded by the
Dyying Roow.

, The specified drying cysle, 10 howrs at 200°F, fol-
lowed by 9 hours at 140°F,, produced uniformly exsellent results,
duping winter months, with B-269~D, a very similar prcduct but
with wusually exscting texture wequirements. The cycle may
requlve geasonal change to avold cvxocessive aoisture during the
sumer. All such changes must be domirvated by the first paragraph
In this secbion. The wriber's excsrlence has indicated that the
high-temperaturs period should prodably nevsyr sxessd 14 hours.
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GRINDING AND MIXING:

A, General:

_ A velablively goarse grind is essontial since the quentity
of N-621 {(Mentor 28 oll), required for subseguent ¢limination of the
dust formed during grinding, must bs kept at a minimuu to avoid
sxcasslive dilution of the pigment tinting strength. . Pulverizer Wo, 3,
with 5/8" round perforated soreen, must be used as spesified,

The ¥~621 1s continucusly Injected into the pulveriger
rotor chamber, vhile grinding, by means of & spray gun to which the
0oil 1s metered throuvgh & varisble-speed gear pump, The specified
pump speed {192 RPH) provides the desired 47 treatment for the colow
grinding rate sxperienced to date but must be adjusted to compensate
for sny change in grinding rabe, as detalled below,

The threse 1431 1lb, aisuer-batches of ground color obtained
from a single 4292 1b, strike avo conbined into two 2146 1lb, lots
for the final granulstion and dunt vemoval operation in coniecal
mixer No, 1. The specified 60 minute tumbling period has been sde~-
quate in the majoriiy of batches to date. In the two unsatisfactory
cases, an additional 82 minube tumbling period was arbitrarily
employed with fully satisfecbory resulis.

B, Safety:

Wo tendenecy toward increased inflamsability as & presuld
of Mentor treatment was debected In & caveful examination of semi=~
works B-278-D tweabod with 73 of the agent,

At the suggeation of the Salfetvy and Firs Protection Division
of the Serviles Deparinent, cowyrsssed nitrogen is employed as the
Hentor atomizing medlww, It lz wocognlzed that the quantity of
nitrogen employed is wuch less than would be nesdsd to meintaln mn
inert atmosphere inside the pulverizer,

, SAFETY PRECAUT JONS SPECIFIED FOR BLENDING OF IRON BLUE
IN SEALED BLFNDERS 1iUST EE OBSERVED.,

"Always Be Caveful®.

C. Egulpment Preparatbions

1. Oheck interior of #3 mill, If necessary, remove sludgs
or ingstall 5/8Y RP Sersen.

2, Check ¥~621 supply. Thwyse batches (4292#) require
25 gallona. A

3. Check N-822 supply., Three babtches rsquire 2 cylinders
(440 cu.ft,). ‘
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4.

&),

b).

#e) .,

a).

With spray gon removed Jrom mill and directed into a

bucket,

A, Set ¥=-622 prassure st 8 lbs,.

Be Clamp gun tri.gger open, start and
adjust W-621 pump to 182 RPE¥, then
adjust gun trlgger to provide . Lbs,
¥-621 line pressuve. . . '

C. If sprey is not satiefactory, have
guy cleaned by qualified expert.

D. Vhen spray has been setisfactorily
adjusted, do wot disturb trigger
adjustment, but shut off N-621 supply,
then shut ofl N-622 gas supply.

Install sprey gun on supporiing rods on side of #3 mill
with nozzle 3/4% outsids of open mill pors.

Fill §-621 supply can to top.

The N-621 oil reserwolr calibrabion 1z 3.86 1bs., §-621
per inch,

The gear pump assembly Ls eguipped with two pumpy. The
smaller one has been ussd exclusively to date. The
%aﬁggrlons wlill be neednd in the future s noted under
9 840We

At 192 RPN the small pwap will delivsr 24 lbs. of N-621
per hour, esquivalent to 47 treatment st = grinding rate
of 600 ibg. per hour, ictuval grinding rates have varied
betwesen 500 and 600 lbg. per hour. Experience has indi-
cated that the 192 RPN rate may bs safely used between
these limits, insofar as quality 1s concerned, Because
of the low cogt of N-62i and the minoy sffeots of such
variations on total pignent yisld, there is no need for
acourate baichwise vevislon of the standard 47 treatment
quantitles as charged out on the individual making cardsy.
periodic adjustment of W~621 (as well as N-622 Nitrogen)
accounts cen be made, based on actusl inventory.

Daily spot checks of actual grinding rate (accurate time
for one barrel) ars rescmmended, with appropriate adjust-
ment of N-621 pump speed 1f grinding rate i{s slower than
500 or faster than 600 ibs, per hour, The following formula
applies for calculating corveot speeds for the small pumps

_ L lee + 60 1bs, ground - 1h8e
R far 4% = g5 ¥ % * prweesrras %07 * amm.
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By

D.

o

e} It is expected that projected replacement of the lump colop

1

2,

3.
4,

5.

8.

7.

8,

9,

feoad hopper will increase the grinding rate to approximately
1000 ibs, par howr, vhich was regularly c¢btained with =
pimllary semi-works mill, This will necessitate use of the

larger pump and determination of the correct RPN to deliver

4% N~621 based on actusl) grinding rate.

Grinding:

To obtain satisfactorily uniform grinding rate and uniform
N~821 treatment, it 1s nacessary to thoroughly crush each
drum of lump color before dwmping 1/2 of contents.into

feed hopper. Repeat orushing before dumping last 1/2 of
contentis, ‘

ALWAYS observe following seguence when starting to grind:
A, Turma on nitroger supply sand adjust to 8 lbs. pressure.
B, Start mill,

Co When color 1ls discharging, but NOT BEFORE, open
W-621 valve and start N-621 pump,

Immediately check to be sure gpray is functioning properly,

Check constontly to be sure color conbinues teo grind at

.normal rate.

Whenever mill is stopps@ for ANY reason, ALWAYS observe
following ssqusnce: .

A. Shub off §=~821 pump and close N-621 valve.

B. Let mill run 1 to 2 minubes {except in
smergeney), ther stop mill,

C. Stop nitrogen flow. (TURN GAUGE VALVL TO LEFT.)

Check each druwm of growd color foy uniform sppesrance. If
oily sludge 1is present in. color, ths mill must be opened and
cleaned,

Peiicdically check appe:srance of spray while grinding. XKeep
port hole opsn and clear, by locking out mill snd seraping
away accumulated sludge as necessary.

- Open mill and?remove sludge and cake, when necessitated

either by presence of sludge In discharged color or by
excessive squsaling of crive pulley.

Record number of drums sround, ses instruction 1 below,

DUPO050068575




B, Mi $

Note: Recowd following data for sach thrse~batch family on
‘ first batch card onlvy.

1, UYhen all three lots of a three~batcn femily (single atrike)
have been ground, regord number of drums in esch lot.
Disgtribute ALL of 2nd lot between lst and 3»d to obtain
two equal size mixes, Record: ‘

lat lot No. . o . _druus + enerinaticn drums fpom 2nd lot.
2nd lobt No._ ’ drums, 50 be divided between Lots 1 & 3.
3rd lot Wo.__ ’ . SArumg g+ e drwns from 2nd lot,

Total drums in 3 lots ____ %2 = _ __  drums for each mix,

2. Tumble each mix 60 minubes in No. 1 conical blender, sample,
and inspeet dusting. Cortinuve tumbling until dusting appears
gatisfactory. Then submit laboratory semples and hold in
blendsr for disposition, '

3. VWhen OK, psck and handle carefully to avold bresking grenules,
PACKAGING s

No evidence of ollestaining of bags was obtained in a 29
month storege test in the seml-works,

No information is evel lalt:le concerning degrse of granule
breakdown and dust formatlion resulting from transportation of the -
color, oither in begs or im rigic contalners, Bags should be uged
exclusively in the absence of spucific requests to the contrary,

TESTING 2

~ Routine conbtrol tests arc limited to dust inspection and
rubout evaluation. '

The dust Inspection consists of visual exanination of & pint
sample in & quart gless jar. No more than an extremely slight
amount of suspended color should be visible immedistely after the
jar 1s moderately shaken. _

Suggested rubout shipping linits aves

Masstone: dark « s, light
Undertone (Trans. ) va.green - vs.red
Strength: ' 95 ~ 105

Tint s S.green =~ g.,red
Tint: vs.intense ~ vs.dull
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«»»‘::i [

Because of the nature of the product non-~renresentative
sampling for the ruboubt test 1s occaslonally experienced, Wo
batch should be yejected untll substandard color results are

adequately confirmed by new sawmples,
QUALITY PERFORMANCE:

Exporionce to date Indisztes that no reblonding of granmulated
plgment should be nocessary inasmuch as the color pesrformance of the
basic process (B~300«D, B-271~D) is remerkably consistent,

In the event that weblending shonld be é@quiwed; 1t mugk be
done in comical mixer #1. Ribbon mizers disintegrats the granules

almost instantensously. -

YIELD PERFORMANGCE:

Experience to date supports the assumption thet all of the

W-621 1g retained in the product.
CALCULATED COMPOSTTION (NB. 951-147)

Anhydrous Cyanoferrete Cruplex  371¢ 198.‘

Organic Treoting Agents 318
Moisture 255 "
42 §§ §.b S
CALGUIATED GOAL YIELD (WB. 951~1.7)

Anhydrous Lump - 5865 1bs,
As Is Lump (6,27 HgO) - 4180
Anhydrous Gring - 4037 "

- 4208 "

As Is Grind {5,95% HoO)

PREPLRED BY: J.?QE/MORRISOH 12*14~49

APPROVED BY: H. ARNOUL

12-14-49

APPROVED BY: H. J. HUGHES 12-14-40

RHK
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